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There are two independent molecules in the asymmetric unit 
of the title compound, C12H12N2O3S. With the exception of the 
methylene groups, a mean plane fitted through all non-H 
atoms of each molecule has an r.m.s. deviation of 0.035 A for 
one molecule and 0.120 A for the second. In one of the 
independent molecules, the methylene groups was refined 
using a disorder model with an occupancy ratio of 
0.53:0.47 (14). Each molecule features an intramolecular O — 
H- ■ -O hydrogen bond, which generates an S{7) ring. 

Related literature 

For the synthesis of thieno[2,3-d]pyrimidin-4-ones and their 
derivatives, see: Litvinov (2004); Elmuradov et al. (2010); 
Csukonyi et al. (1986). For the physiological activity of 
thieno[2,3-d]pyrimidin-4-ones and their derivatives, see: 
Lilienkampf et al. (2007). For a related structure, see: Bozorov 
et al. (2010). For hydrogen-bond motifs, see: Bernstein et al. 
(1995). 



HOOC 




Monoclinic, Pl^jn 
a = 7.2550 (15) A 
b = 20.506 (4) A 
c = 15.824 (3) A 
P = 96.93 (3)° 
V = 2337.0 (8) A-' 

Data collection 

Stoe STADI4 diffractometer 
Absorption correction: xfr scan 

(Blessing, 1987) 

r„i„ = 0.346, r„„,< = 0.687 
4297 measured reflections 
3438 independent reflections 

Refinement 

R[F^ > 2a(F^)] = 0.063 

wR{F^) = 0.169 

S = 1.10 

3438 reflections 

348 parameters 

23 restraints 



Table 1 

Hydrogen-bond geometry (A, °). 



Z = 8 

Cu ^o! radiation 
jtt = 2.50 mm^' 
r = 296 K 

0.60 X 0.40 X 0.15 mm 



2420 reflections with / > 2o-(/) 

= 0.047 
Smax = 60.0° 

3 standard reflections every 60 min 
intensity decay: 4.7% 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap„„, = 0.20 e A"' 

APmm = -0.28 e A"' 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


02-H20- ■ 01 


0.87 (2) 


1.63 (2) 


2.501 (5) 


177 (7) 


052-H520- ■ 051 


0.87 (2) 


1.71 (3) 


2.518 (6) 


154 (4) 



Experimental 

Crystal data 
C12H12N2O3S 



M, = 264.30 



Data collection: STADI4 (Stoe & Cie, 1997); cell refinement: 
STADI4- data reduction: X-RED (Stoe & Cie, 1997); program(s) 
used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) 
used to refine structure: SHELXL97 (Sheldrick, 2008); molecular 
graphics: SHELXTE (Sheldrick, 2008); software used to prepare 
material for publication: publCIF (Westrip, 2010). 

We thank the Academy of Sciences of the Republic of 
Uzbekistan for supporting this study (grants FA-F3-T045 and 
FA-F3-T047) 

Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: NK2082). 
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2-Methyl-4-oxo-6,7,8,9-tetrahydrothieno[2',3':4,5]pyrimidino[l,2-«]pyridine-3-carboxylic acid 
B, Z, Elmuradov, K, A, Bozorov, R, Y, Okmanov, B, Tashkhodjaev and K, M, Shakhidoyatov 

Comment 

Among heterocyclic compounds, the thieno[2,3-(/|pyrimidin-4-one family (Litvinov, 2004; Elmuradov et al, 2010; 
Csukonyi et al, 1986) has been shown to possess various physiological activity (Lilienkampf e? al, 2007). The reaction of 
2,3-dimethylthieno[2',3':4,5]pyrimidino[l,2-a]pyridin-4-one with nitric acid in ratio of reagents - substrate :HN03 - 1:4 in 
concentrated sulfuric acid leads to the formation of 3-hydroxycarbonyl-2- methylthieno[2',3':4,5]pyrimidino[l,2-a]pyridin- 
4-one (Figure 1). We report here the synthesis and crystal structure. 

The asymmetric unit contains two crystallographically unique molecules (Figure 2). With the exception of the methylene 
group, a mean plane fitted through all non-H atoms of each molecule has an ms deviation of 0.035 for one molecule, and 
0.120 for the second. In one of the unique molecules the methylene group was refined using a disorder model with an 
occupancy ratio of 0.53:0.47 (14). An S(7) intramolecular O — H - 0 hydrogen bond is observed in each unique molecule 
(Bernstein e?fl/., 1995). 

Experimental 

Into a flask supplied with a mixer was poured 2 ml H2SO4 and cooled by an ice bath (0.25 h). Then 1 g (4.26 mmole) 
2,3-dimethylthieno[2',3':4,5]pyrimidino[l,2-fl]pyridin-4-one was added in portions, mixed before complete dissolution, ni- 
trating acid consisting of 1.89 g (1.4 ml, d=1.35 g/ml) (17.08 mmole) HNO3 and 1.4 ml (d=1.835 g/ml) H2SO4 were added 
(0.5 h) drop wise. A reactionary mixture were mixed 1 h at room temperature and left 2 days at room temperature and a 
mixture is decomposed in cold. The formed yellow crystals were filtered off and washed with water and dried. Yield 1 .0 
g (89%), m.p. 478-479 K (ethanol). The yellow crystals suitable for X-ray analysis were obtained from absolute methanol 
at room temperature. 

Refinement 

C-bound H atoms were placed geometrically (with C — H distances of 0.97 A for CH2; 0.96 A for CH3; and 0.93 A for 
Car) and included in the refinement in a riding motion approximation with C/iso^l.2(7eq(C) [(7iso^l-5(7eq(C) for methyl H 
atoms]. 0-bound H atoms involved in the intermolecular hydrogen bonding were found by difference Fourier synthesis and 
refined isotropically with a distance restrains of 0.85 (2) A. [02— H20 = 0.870 (20) A, 052— H520 = 0.871 (19) A]. Atoms 
C56, C57, C58 and C59 were refined using a disorder model with an occupancy ratio of 0.53:0.47 (14) 



Figures 



Fig. 1. Reaction scheme. 
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Fig. 2. The asymmetric unit of the title compound, with H atoms and the minor disorder com- 
ponent omitted. Displacement ellipsoids are at the 30% probability level. 



2-Methyl-4-oxo-6,7,8,9-tetrahydrothieno[2',3':4,5]pyrimidino[1,2- a]pyridine-3-carboxylic acid 



Crystal data 
C12H12N2O3S 
Mr =264.30 
Monoclinic, P2\ln 
Hall symbol: -P 2yii 
a = 7.2550 (15) A 
b = 20.506 (4) A 
c= 15.824 (3) A 
13 = 96.93 (3)° 

K= 2337.0 (8) A^ 

Z=8 



^■(000)= 1104 

Dx= 1.502 Mgm"^ 

Cu Ka radiation, >.= 1.54184 A 

Cell parameters from 12 reflections 

e= 10-20° 

(i = 2.50 mm ' 

r=296K 

Prism, yellow 

0.60 X 0.40 X 0.15 mm 



Data collection 

Stoe STADI4 
diffractometer 

Radiation source: fine- focus sealed tube 
graphite 

Scan width (co) = 1.56 - 1.80, scan ratio 29:0) = 1.00 

I(Net) and sigma(I) calculated according to Blessing h = -8— >8 

(1987) 

Absorption correction: \|/ scan 



2420 reflections with / > 2a(/) 
i?,„, = 0.047 



(Blessing, 1987) 
r,„i„ = 0.346, rn,ax = 0.687 
4297 measured reflections 
3438 independent reflections 



A; = 0^23 
/ = 0^17 

3 standard reflections every 60 min 
intensity decay: 4.7% 



Refinement 
Refinement on 
Least-squares matrix: full 



R[F^ > 20(f2)] = 0.063 



wi?(i^) = 0.169 

S= 1.10 

3438 reflections 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 



where P = {F^ + 2F^^)I?, 
(A/a)^ax< 0.001 

Apmax = 0.20 e A"^ 



2.3488P] 
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348 parameters Apmin = -0.28 e A ^ 

Extinction correction: SHELXL, 
23 restraints » , , , 

Fc =kFc[l+0.001xFcV/sin(2e)]""^ 

Primary atom site location: structure-invariant direct ^- ^- ■ ^ nnn-ic^-,^ 

^, : Extmction coefficient: 0.0018 (3) 

methods 

Special details 

Experimental. \|; Scan Reflections used n * R = 0.00 
H KL, 9, X, WW: -1 -1 0 13.0 84.8 0.563 

NMR (400 MHz, CDCI3): 15.46 {IH, s, OH), 4.06 {2H, t, J=6. 1 Hz, H-6), 3.01 (2H, t, J=6.6 Hz, H-9), 2.76 {3H, s, CH3-2), 
1.93-2.07 (4H, m, H-7, 8). 

Geometry. All esds (except the esd in the dihedral angle between two I.s. planes) are estimated using the full covariance matrix. The 
cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds 
in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used 
for estimating esds involving I.s. planes. 

2 2 

Refinement. Refinement of F against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F , convention- 
al R-factors R are based on F, with F set to zero for negative F^. The threshold expression of F^ > 2sigma(F^) is used only for calculat- 
ing R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F^ are statistically about twice 
as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 





X 


y 


z 




SI 


0.04758 (17) 


0.79444 (6) 


0.42793 (7) 


0.0671 (4) 


01 


0.2734 (6) 


0.78157(17) 


0.7344 (2) 


0.0980(12) 


02 


0.3136(6) 


0.66799 (17) 


0.6820 (3) 


0.0995 (13) 


H20 


0.304 (9) 


0.7074 (15) 


0.701 (4) 


0.119* 


03 


0.2595 (6) 


0.61070 (18) 


0.5666 (3) 


0.1034(13) 


N5 


0.1590 (6) 


0.87759(18) 


0.6804 (2) 


0.0722(11) 


NIO 


0.0491 (5) 


0.89415 (17) 


0.5367 (2) 


0.0619(10) 


C2 


0.1269 (6) 


0.7205 (2) 


0.4683 (3) 


0.0651 (12) 


C3 


0.1810(6) 


0.7225 (2) 


0.5538 (3) 


0.0580 (11) 


C3A 


0.1573 (5) 


0.7869 (2) 


0.5876 (2) 


0.0538 (10) 


C4 


0.2008 (7) 


0.8123 (2) 


0.6711 (3) 


0.0680(13) 


C6 


0.2045 (12) 


0.9053 (3) 


0.7664 (3) 


0.132 (3) 


H6A 


0.1358 


0.8810 


0.8048 


0.159* 


H6B 


0.3354 


0.8977 


0.7841 


0.159* 


C7 


0.1711 (14) 


0.9690 (3) 


0.7773 (4) 


0.146 (3) 


H7A 


0.2672 


0.9851 


0.8202 


0.175* 


H7B 


0.0546 


0.9722 


0.8013 


0.175* 


C8 


0.1608(11) 


1.0132 (3) 


0.7067 (4) 


0.114(2) 


H8A 


0.2849 


1.0221 


0.6927 


0.136* 


H8B 


0.1070 


1.0542 


0.7223 


0.136* 


C9 


0.0451 (9) 


0.9853 (2) 


0.6305 (4) 


0.0967(18) 


H9A 


-0.0848 


0.9889 


0.6388 


0.116* 
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C62 0.6225(8) 0.8821 (3) 0.6276(4) 0.0836(15) 



Atomic displacement parameters (A^) 
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Geometric parameters (A, °) 

SI— ClOA 1.712(4) N55— C54 1.382 (6) 
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